The activation of apoptosis factor in hindlimb unloading-induced muscle atrophy under normal and low-temperature environmental conditions.
In order to identify the apoptosis-induced factors and apoptosis pathway in hindlimb unloading muscle atrophy, the reciprocal relationships between caspase-3 activation and factors related to mitochondria, other organelle pathways, oxidative stress and nitric oxide were investigated. Male Wistar rats were divided into four groups, two groups of hindlimb-unloaded rats were maintained under normal (25 degrees C) and low-temperature (10 degrees C) environmental conditions for a 3-week experimental period, plus two corresponding control groups. Active caspase-3-containing myofibers were observed in the hindlimb-unloaded rats in normal and low-temperature environments, but not in the control rats. In these caspase-3-containing fibers, DNA fragmentation, dystrophin breakdown, increased immunolabeling of mu-calpain, decreased cytochrome c, cathepsin-D effusion from the lysosomes and increased lipid peroxidation were observed, while no changes in active caspase-12, eNOS or nNOS immunolabeling were seen. Furthermore, although caspase-3 activation was observed in type-I fibers, caspase-12 labeling was observed in fibers of the hybrid type. These results show that the apoptosis observed in hindlimb unloading-induced muscle atrophy is caused by activation of the caspase cascade via the lysosome pathway. Moreover, the results suggest that caspase-12 does not activate caspase-3 due to differences in the cell differentiation or the apoptosis-inducing stimulation.